General Principles for Yield Optimization of Nucleoside Phosphorylase-Catalyzed Transglycosylations.
The biocatalytic synthesis of natural and modified nucleosides with nucleoside phosphorylases offers the protecting group-free direct glycosylation of free nucleobases in transglycosylation reactions. This contribution presents guiding principles for nucleoside phosphorylase-mediated transglycosylations alongside mathematical tools for straightforward yield optimization. We illustrate how product yields in these reactions can easily be estimated and optimized using the equilibrium constants of phosphorolysis of the nucleosides involved. Furthermore, the varying negative effects of phosphate on transglycosylation yields are demonstrated theoretically and experimentally with several examples. Practical considerations for these reactions from a synthetic perspective are presented, as well as freely available tools that serve to facilitate a reliable choice of reaction conditions to achieve maximal product yields in nucleoside transglycosylation reactions.